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(57) Abstract 

This invention provides a multi-color light emission apparatus wherein a transparent glass substrate (4) is 
disposed between an organic EL device (1) and a fluorescent layer (3) in such a manner as to arrange the fluorescent 
layer (3) with a gap with the organic EL device (1), and the organic EL device (1) is sealed by seal means (5) 
between the transparent glass substrate (4) and a support substrate (2). The invention provides also a multi-color light 
emission apparatus wherein a transparent insulating morgan ic oxide layer (12) having a thickness of 0.01 to 200 /im 
is interposed between the fluorescent layer (3) and the organic EL device (1). In this way, light emission life and 
angle -of-field characteristics can be improved 



(5 7) mm 

^ E L^li™i3i®P^|: N **E L«?£|IQ|**ft 

5c 



AL 7/W<=T 

AM 7/1^=7 
AT *MT 

au *-*h7j>7 

AZ 7**/<^*> 

BA #X = 7 

B B /<vW< K* 

BE -</V^F~ 

BF 7**1- 7 7 y 

BG 7Ar#VT 

B J 

BR 

BY -t^yu-i/ 

CA #7^ 

CF m7!!4MI 

C G 3 ✓ 3 
CH 

CM 

CN *B 

CU 

CZ ^xy^ftftffl 



DE KW? 
DK 

EE JXh=7 

ES XX^y 

FI 7v^7>K 

FR 7?^X 
GA 

GB -<*y* 

GE ^v>7 
GN 

GR + 
HU '^Vl$y- 
IE 
I L 
I S 
I T 
P 

KG 
KP 
KR 

KZ a^vH^y 



LK 

l r yiyr 

ls uy h 

lt nr=7 

LV 7F^7 
MC *7-a 

MS ^P*?*** 

MN *>=f* 
MR 

MW 77^ 

MX ^4>3 

NE = $>x-A< 

NL *7>^ 

NO A^x- 

NZ ^a-.^-y^K 



PL #-7>-K 

PT ^A^hif* 
RO -v=7 

RU af7** 
SD 

SE 7,^^=fy 

SG i/Vtftf-A' 
SI 

SK *d#7*7 

SN 

SZ 

TD ftK 

TG K-=f 

TJ *s;***i/ 

TM h*?*-*** 

TR hyV3 

TT h'<=* 

UA WJATr 

UG 

US 7yy*£*B 

UZ <)X'<*c*9y 

VN Cf-fxhT-A 



WO 96/25020 



PCT/JP96/00233 



-1- 

°B *w w 

£ fe 1% % & S <fc V * © $2 it % ft 

fi c*. *. w) cH^^^^iLfct©, Higciig 

LT©J&#£frfcofc (Semicond. Sci. Technol. 6(19 

91)305-323) „ L^Ui*<^ &fe**=»fc©* 5 -7 * T 
=Efio-fiof63fcjft^ % i^*Gfe©*ncD3#(D 
1 (33%) KRfcSnTLt^l^lM****:. * £ <c % 6 



WO 96/25020 



PCT/JP96/00233 



LWo^ ^fefLO^J6<c x HUlfe (RGB) <D%yt%+Z& 
7^-i$cD£-5JC N -7 * -y h N £ tt JS © * £ y d -Ir * T 

±i:T9iIil c t&ft&(D±Bnm: 1 aii:«k-,TRtn/:EL 
i^H b£tS:tt N Hiif2S^:tt«@ 1 a*fl>LTBl»3tfl3nfcEL 
iuE«fttt*ffi 1 a £afSjLTS#ttS«8±K&#.J,ft*: 

4 - 4 0 8 8 8 ^&«) o 

EL (If) <£ * ^ - y 4 ;l/*a<*t(Sj-r 5 c £ K± K) . *7-7^ 
Ji£*:{;t«iJ) WISE LIf <D3gft£©iKLToJSIft<D:g:ft£ 



WO 96/25020 



PCT/JP96/00233 



5 2 8 9 7^&$g) e ^ ©SffiK <fc tttf > fl|x.tf*r8E L^^CD# 
Tl^ (ftBI§¥5 - 2 5 8 8 6 0 *|&$8) 0 

(Xi:!RiRL/:ii:*tLT^^ < £ 8 0 %Kl±.<D®m-c& ftS-fift 

pj Sift 5 z SttHictt S 0 

£^'T*§ &gfl¥5 - 2 5 8 8 6 O-Sf&fBKJ; 

LT&T© J: 5 K»Jg LTV* * 0 
t<£fe^x^l5Si:^tJ:? {wgBjs^J: 1 1 =fif E Lif 

R. 3 G £¥®ftK#S§£ES U *<D$## 3 R, 3G££irigBS 



WO 96/25020 



PCI7JP96/00233 



iffi^EI LfcAf ttTtts ¥ififbJl<z>*«tt<cftftica*s-*:(*S 

Lft#7*$£|$g-t£;£j$;6<^£nT^S (#^BB5 7-1 1 
9 4 9 4^&$g) „ 

EL y^j£*<f3 N £fe2feft il^M 



WO 96/25020 



PCT/JP96/00233 



^o^^SS±JwEI9:L^#axi/^ ho;PU^^ (EL) 

L**4:8t#frJi£®flBi;: % ft«E Lft?&mi**ftttLtt 
^^t^I^SSt sa^&mBMb&gftfcEIS: U c 

tl £ o 

*:te±2fJcEig: L/r^tSi v >; hu^Uvt^ (EL) JR? £ 



WO 96/25020 



PCT/JP96/00233 



T> mtH&ytfaM k&tikE L|f J?$a<0. 0 1-2 0 

mm *Eta: l t <c s c * i f s i^m^si *<is# * n * 8 

{ft £ tl £ o 

Mit •> U ^ > x BHb T ;U * - A „ £ J; BHb f - * > £ /X 5 f? * 
^gtftt^-SJ^Ofb^T* £ C ££&&£ih i^gMSi 

*¥SW<c»IIE«-r5IS, (B) m*#j§± x *s*v&%&m 

©aWttfifc^JfltLfcx XttaiHMfcJBfiJc-J-S^JgOx )¥£ 1 ~ 
2 0 0 0 mOgBfl/i^tttC/f^^fi, *^(iK<b> U 3 >x 8Mb 



WO 96/25020 



PCT/JP96/00233 



II±i:S^t5Ii> ( D ) 3B^m®a<0fi!c£*i*:#7X 

So 

$ 5o 



WO 96/25020 



PCT/JP96/00233 



HI O0li, *3|BJ<0£fe&#gg cd x SB^H@H 

mi 1 BfcU #f|Bfl©£fiffeftgg (m2^BJ) 3BJ^#S 

*i^aB^«^^«a)i^ffl^^ttollifiM^«^W{i^t-«i8»r 

mi 20{i, *ffeBS0£fe£ftgg (£2 UK) O n xgBfljgftf* 

m m z m ^ tz m © n % 01 £ 8 5* w 1 z * t m m m m m -c * 5 0 

ffl^A:ffl|0|||||««-«aW»C^-r*«»fiBigT*So 

mi 4 0ii, *f&Bj§©£fefc#8g (m2^ej) oiSBjg#»fc 

mi 5 011, «(D^61^gC^j^g^(|!)f;^t ttHBSKrSS 
*iB§of«lEL^fel6^gIiLTIl, fl8ELif©M ( 

1 . cmiiftw) 

fiJc (l) - (3) ^^(fs:i*<t^, zomti. (l) - (3) 



WO 96/25020 



PCT/JP96/00233 



(1) 5t^S«2/^tSEL^^ 1 

(2) $HSfi2/f«ELI? 1 (lllc/^ilb/g 
BJ!fH£ 1 a /HB6 /aHJ3fc»SHt&S« 4 /atftftJI 3 

(3) j^ng2/^«ELi?i («g i c /mmmm 1 b/a 

a /IB 6 / HIM ftlll 4 /«#! 3 /mi 

K8) 

1 ££fit LTl^, 
$^lc^4|gI{w^-9 w J:«5{c. ±§2$$ (1 ) , (2) , (3) ic 

BKfc«9*fi 4 O&iPte 1 // mJil± 2 0 0 u mVXT&tfr * L V^o t fcx 
»5Bfc lix Sfi«!l3±t:$*feofeiI* LTfeft 

1 . *f«E L JR? 



WO 96/25020 



PCT/JP96/00233 



n-oomrn (awns mm) tmm (mm) ) a® 

(1) mmmm (mm) /m*m/nm (mm) 

(2) mmmm (mm) /JL^xm/^itm/mm mm) 

(3) mB^mrn (mm) /m*m/n?&Am/nm (mm) 

(4) mmmm mm) /JL^&Km/^%m/m=F^Km/mm 
(mm) 

(Dmmmm mm) 

Ltli, AufOii, Cul, ITO, Sn0 2 , Zn 

; ^->7^ > tnix mmonm'< 9 - > 7 4 z 0 % 

jlHtlOnm-l^nu $?£L<{ilO-~200nm(D 



WO 96/25020 



PCI7JP96/00233 



mo&miz& k> tuts® t<mf btiz>o 




ZZT-ntt, 2, 3, 4ifcli5T*5, Y (i T I£ ft & $ 



WO 96/25020 



PCT/JP96/00233 



-12- 

a<<fc < ¥?ifcm#&<ajf2fi£© Arties? £ Ll> 0 H# ft K £IT© -ft 

-7 * n,>o 



WO 96/25020 



PCT/JP96/00233 



-13- 



(1) 




(PQP) 



(2) 




(3) 




moKoKoHoKo 



(4) 



(CH 3 ) 3 C 



(CHs) 3C 




3, 5, 3 , 5 



C (CH 3 ) 3 



C CCH 3 ) 



(TBS) 



(5) 



WO 96/25020 



PCT/JP96/00233 




(10) 



WO 96/25020 



PCT/JP96/00233 



(11) 



-15- 



(12) 



(14) 



H 3 C0 




OHO-OCH3 



HO 




H 



(13) 




h 0 0 c ^OK OMOKO)- c 0 O H 



WO 96/25020 



PCT/JP96/00233 



(15) 



-16- 



H 



H 



N 




.H 



N 



\ 



H 



(16) 



(1 7) 




N 




P 



N 





(CH 3 ) 3 



C (CH 3 ) 3 



3 , 5 . 3 ' ' ' \ 5 1 ■ 



(TBQ) 



WO 96/25020 



PCT/JP96/00233 



a<*ttfcfb£1&€***M\ #B§BS5 9-194393 

LTtt 

2, 5-tf*(5, 7-J?-t-^>fA-2-'<> < /^+t 1 /'J 
;P) - 1 . 3, 4-f7v^7'/-/K 4, 4* - (5 . 7 - t 
- ^ ;U - 2 - * */ 'J ;P) Xf /K>, 

4, 4' - fcf * [5, 7 - ! J - (2-y^;U-2-^f-;U) - 2 - 

2, 5-b**(5, 7 - s;- t -^>^;U- 2 -'O'/tf+U-V 'J 
Jl ) ^ * 7 * > . 

2, 5 - t* 7, [5-a, a - ^ > v> ;P - 2 - ^ > 7** * If 

•/ u ^] y i >s 

2, 5 - t* X [5. 7 - ^ - (2-y^;l/-2-y^;P) - 2 - K 

'/ >J * ] - 3 , 4^7i-;bft7i>, 
2, 5-t** (5-^f;l/-2-'<>'/t + ll- , / l J;i') 
4, 4' - t** ( 2 7**-* •/ 'J ;iO t7ii;K 

5-^^;P-2 - [2 - [4 - (5-y^;U-2-^> , /^- + ^7* 

2 - [2 - (4-^du7x-^) t*-/U] t7F [1, 2-d] 
:* * -9" V - ;m <D O >/* * •/ - N 

2-2' - ( p - 7 i - 1/ > t*- V >) — tf^^V/f 7 l /-;b 
HcD'O / f7/-;H 

2- [2- [4- (2-K>/^f^'/ijyl,) 7x-;P] fcT-;U] 
2 - [ 2 - (4-*;^'+->7ii^) "<> 5 



WO 96/25020 



PCI7JP96/00233 



-18- 

^•^>fX1971, 6 2 8 ~6 3 7I*5,kC) f 6 4 0Ii: £ ft 

- 2 9 5 6 9 5 ^f&IBlcgg^SttTOS fc0^ffl^5:ii<T^, 
h y X (8- + ;>j;-;p) T^^-^A^ 
b*x >•/ [ f ] - 8 - y y 

(8-*;>j;-*) f > ^ * a , 
by* (5-^f-^-8- + y>jy-;u) r;i/^^->A N 
8 - + ; y ;-;pjf -)A X 
h n (5-^ou-8- + 7';y-;u) # y ? a N 

t* X (5-^no-8- + ;'j;-;b) ft L,, 

# 'J (II) - tTX (8 - h Kn+->- 5 - *y U y ^ 

* >] 

31 0 3 1 9 8 8 1 ^g§lffl#*ttflmS ! lF»0 3 7 3 5 8 2 J %WBm\z 

pgs^nTi^fec^ffii^:ii*TUo -^©^^^ji Ltd, 

1, 4 - (3-^f;^f'J;l/) ^<>-if> N 
1. 4 - b* X (4-y^^X^'J;U) 'O Hf > N 

x f- y jvk > > „ 

1 , 4 - b* X (2-xf*XfUA) -t? > N 



WO 96)75020 



PCT/JP96/00233 



l, 4 - t*x ( 3 -xf;^f y ;u) >x 

l, 4 - x ( 2 - y f - ^ * f - y ^ ) - 2-xf^/<>^> 

tfz, ®®¥ 2-25279 3^&$8<wR§*;*nT^S v>*f- U 



ft 






2 


, 5 - h* * ( 4 


- ^ f- ;U x ^ U Jl ) b* 7 ^ > x 


2 


, 5 - tT * ( 4 


- i =j- ;l x ^ ;l ) h' 9 > N 


2 


, 5 - t* * [ 2 


- ) t*-;U] f7^^ 


2 


, 5 - h* X ( 4 


- y h+i/^f'J^) t*5 5* >x 


2 


, 5 - tf * [ 2 


- ( 4 - fcf 7 x - ;I0 f - ;U] h* -5 5? > x 


2 


, 5 - h* X [ 2 


- (l-h'U-^) h*-;U] t'7i?> 









^Of&OfeOiLT, 0 3 8 7 7 1 5 ^Wif 

y ^v-i? >5Mb£$i^JsWiwx M^tf 

1 2-7^D^'j;> (J. Appl . Phys . . » 2 7 # , L713 (1 
9 8 8^)), 1, 4-^7x-A-l, 3 - 7 * ^ i > x 
1, 1, 4, 4-fh77ii;l/-l, 3 19 > (i^±Appl. 
Phys. Lett. ,m 5 6 L799 ( 1 9 9 0 ?) ) \ 
*7*^-f $ K»*» (ft§fl¥2 - 3 0 5 8 8 6^&«) x 
s<t)U>mmft (4SBB¥2 - 1 8 9 8 9 0^&«) x 
t*fi>7'/-;H{«# (^S?2 - 2 1 6 7 9 1 *|&$Bx 

^38 ®fom®m¥m&i&&mm£'e &m t>\z&^xMm*ntz* 
**?T*/-t\,nm&) x T>\>y?>mm<* (^^^2-2203 

9 3 ^&?fi) x 



WO 96/25020 



PCT/JP96/00233 



b'7 'J (#K§¥2 - 2 2 2 0 3 9 4-Jf&«) > 

ist u*i> 9 it x.>mmt* (®ffl¥-2 - 2 8 9 6 7 5 ^£$8) x 
tDDt'D-^^ft (#B8¥2 - 2 9 6 8 9 > 
7f;;l/T; (Appl. Phys . Lett. J56I, L 7 9 9 ( 

1 9 9 0*F) ) > 

^ij >Jkit&® (^IS¥ 2 - 1 9 1 6 9 4#&fB) , 
mm&ffl&nv/ O90/13148 -PAppl. Phys. Lett, .vol 58.1 

8, pi982 (i99n izftmznT^zmtimft^it&mmb. mum 

(ttWfc*iF*0 3 8 8 7 6 8^WID**1$H!¥3 - 2 3 19 

1, 4-7x;l/>^f >jf^ 

4, 4-7*-L/>^y-^»;x^>x 

2. 5- + ->l/>^f 'JfOv 
2, 6-t7f l/>^yf'Jf-f 
1, 4-t7i-l/>^f'Jf^ 

1, 4-p-rb7x-l/>^f'Jf^ > N 

9, 1 0-T>h7t>^^^Mf'Jf^ > x 

4. 4* - (2. 2-^-t-7f^7xi;Hfz;b) h*7i 

-/k (JiiTx d t b p v b i tmmtz) > 

4, 4' - fcf* (2, 2-/7x^;b t*7 (JilTD 

p v b i i«Ets) ^> sztfttnoommftzmv z ztw 

$ #IS¥ 5 - 2 5 8 8 6 2 ^&«^ ic ggtt $ tit ^ 5 -ft 

5£ (Rs - Q ) 2 - AL-0-LT*t,^^tl5ft^tfcf if 

So 



WO 96/25020 



PCT/JP96/00233 



-21- 

- hE&?*iLN Rs l*7;U ;-^Al?i:I||8 - + ;'J 
KSWTttfc 8 - + y 'J77- h 

t* * (2-yf*-8-*;>j;7-h) 

7;P$-tfA (III ) (&TPC-7) „ 
t'X (2-t*)l-8-*;v;v-h) (l-t7h7-h) T 
^ i - ^ A (III ) (&TP C - 1 7 ) 

*cDfflu ftK?¥6 - 9 9 5 3^^«^H «k * K— e >y*m^t: 
Oftltttn. ftiz&£ L < lifllittf D P V B i N K-/<> h i LT 

i4-N, N- f ;7xiA7?;) *?-<;;u) ( 

DPAVB) IfSCi^tlSo 

So #ic#?if *::<!:;&<*? « Ll^o C ZX'fiT 



WO 96/25020 



PCT/JP96/002J3 



C © £ r> \z Lt, ^«*n*»*Jio||Ji[Ko^Ttt«(c4!||R« 
ftAt5: £*<T£ N Kg* fc(iH?£AJf <fc f9li?££A^S I 

«>*t*» (D^^mei ; m=FtiER^n^^(Dm^m 

His Zft*ft*Kotttf«Mu *<*5 C {BU IE?l©&A£*i 
®iE?L&A/I 

«LtffiU«:i^^ 0 iE?LaAJi©W»« % JE?L© £ A n « 

h>J7y-;^|ft(*l^ 3 , 112, 19 7^Baf|#I) 

* + **7vT-**^ (*HM**8. 1 8 9, 4 4 7*Qinft« 

mm) s 

* i yv-jummft 37-16096 ^&nm&m) 



WO 96/25020 



PCT/JP96/00233 



»J T 'j -;U7^*7 (*@ft§* 3 , 6 1 5, 4 0 2fDjj|| 

§ N mmz, 820, 9 8 9 ^Bja§ N mmz, 542, 544^ 

BJ3lffl#x #£©4 5 - 5 5 5*f&*B, 05 1 - 1 0 9 8 3^&fg N 
#811© 51-9322 4*|&flk 055-1710 5^&*U 0 5 
6-414 8^&Sk 055-10866 7 ^&SU 05 5- 1 5 

6 9 5 3^&«x 056-3665 6*|&fB^#M) ^ 

tf^/U >^^(*^J:0'f7 , /D>m^^ (*Sfti*3&3, 18 0. 

7 2 9^BJ«e§, 0&4, 2 7 8, 7 4 6 ^B|»f N ft^ug 5 5 - 

8 8 0 6 4-§&$8 N 055-8806 5^&n > 049-1055 
3 7 $B N 0 5 5 - 5 1 0 8 6 ^^fg N 056-80051 

UK 056-88141 0 5 7 - 4 5 5 4 5 05 

4-112637 055-74546 ^&nmmm) . ? 

xil/>vJ7;>SSI# (*i^*3, 6 1 5, 4 0 4^BjjfB# % 
ft&Bg 5 1-10 10 5^&8k 046-3712 *f &$GU 0 4 7 
- 2 5 3 3 6^^1, ftfflms 4-53435 ^^fg, 054-1 

1053 6^&$g, 054-11992 5^&nmmm) » 
r »; -)vr i >mm& (*m®tfrm 3, 5 6 7. 450^$^ 
mms, 180, 7 0 3^wmm. mmz, 240, 597^$ 

#x03§3, 6 5 8, 5 2 0 ^HJJUH^ 0& 4 , 2 3 2, 1 0 3^ 

mmm, mm4, 175, 9 6 mwmw* 0^4, 012, 37 

6^WMm, &&B3 4 9 - 3 5 7 0 2^&$g N 039-27577 
^f^BS 55-14425 0 ^f&fg, 056-119132 
*&*U 05 6 - 2 2 4 3 7 *f &$B, B&ftfr3§l , 110, 51 

t * ;m&*j],z3 >mmt* (*m&ftms, 526, soi^bb 

> ^ + (*@#ff83, 2 5 7, 2 0 3 

56-46234 ^&*i9*jgl) s 

7 ;u* v j >mm& 54-11083 m&nm&m) . 



WO 96/25020 



PCT/JP96/00233 



t K7'/>M# (#BftHF*3." 7 1 7, 4 6 2*Uin^ 
HS54-591 4 3^&«U 35 5 - 5 2 0 6 3^|&1 |Sj 5 5 - 
5 2 0 6 4 &I8> 1^55-46760 IU55-8549 
5-t&Sk |SJ57-11350-f&$8> 1^57-148749^^ 

n> ^is¥2-3ii59i m±n&&!&) , 
**)\,Kymmw (#paBS6 1 - 2 1 o 3 6 1^61-2 

2 8 4 5 1 *f&$IK H6 1 - 1 4 6 4 2 "t&Hk 11161-7225 
5 ^&$8> 1^6 2 - 4 7 6 4 6f^«> 06 2 - 3 6 6 7 4^*, 
|S| 6 2 - 1 0 6 5 2*|&$fi N 11162-3025 5 ^AU, ID 6 0 - 
9 3 4 4 5 ^&*U IH60-94462 ^&flU (U60-1747 

4 9 ^&n. [1160-175052 ^&nm&m) » 

>7V>mmW (fcBfcWJM, 9 5 0, 9 5 0fWD, 

*'J->7>^ (15§fl¥2- 2 0 4 9 9 6^&«) . 

T — V >&&fi£# 2 - 2 8 2 2 6 3^f&$8) N 

1-21139 Q^^ffiJClB^^nT^S^MttS^^^ y 

y Wt£«B (ftBfBS 63-2956965 ^^tt^tcM* 

3=#S£g§H&7 $ wt£tt*s y $ Wb£$ 

(^l^H$4, 127, 4 1 2^BJ«]§ > ^pggHS 5 3 - 2 7 0 3 

3 *|&«L 1^5 4 - 5 8 4 4 5^&*U (1154-14963 4-f & 
$8. ID54-64299^&1 IU55-7945 0^&fg x (U 5 

5 - 1 4 4 2 5 0^1 IU56-11913 2^&n. (H 6 1 - 
2 9 5 5 5 8 ^&n. [1161-98353 *l&$Rs B 6 3 - 2 9 5 

6 9 5 ^&nm&m) . hi^ikihist s wt^^E^-sc 

1, 10, 15, 20-fH7x-^-21H, 23H-^^7 



WO 96/25020 



PCT/JP96/00233 



A > m ( II ) x 1. 10, 15, 20-f F77x-/b-21H, 
2 3H-#A7-( (ID x 

5, 10, 15, 20-xh7 + X (^^7)^D7x-^) - 

21H, 23H-^^7-f 

•> »J a > 7 * o > 7 - > * * *> K x 

"7 * D •> T — > > 

fir Hyf^7?D->7;>, 

9 a isT- >, 

f ^z-)A7^D-/7-^ + n\ 
Mg7^D->7- >x 

3££3**f £ Z t 5 0 

N, N, N ' , N ' -f h77ii;l/-4, 4' -y7; 7 7 ^ - 

;k 

N, N* - i/ "7 — ;b - N , N ' -t**- (3-yf;I/7x- ;U) 
- [1, 1' -b*7i-^] -4, 4* -v>7=> (J^TTPDi 

2 , 2 - t** (4-v^-p-h>JA7S;7 7o'<>> 
1, 1 - t* * (4-^-p-h'JA7W7ii*) •> 7 o ^ * 

>x 

N , N , N ' , N ' -f^-p - h'J^-4, 4' — i?T i J 7 



WO 96/25020 



PCT/JP96/00233 



-26- 

1, 1-tf* (4--y-p - h l ) 117 i J 7 - 4- 7x- 

)V •> ? D 's 4- > > 

£" * ( 4 — 2^ — p — h x ) JVT X y 7i-/P) 7 * ^ ;M * > x 

N, N ' -'/7i-^-N, N ' (4-^ h + ->7ii^) - 

4 , 4 ' -v?7?;t7i-;K 

N , N , N ' , N ' -71-77x^^-4, 4* - 5> 7 \ J 7 * - 
/U-f;K 4, 4' - k*X (^i-^T;;) U-K'J7x 

N , N, N - h U (p-h'J*) T $ >s 

4 - ( 5? - p - h V ;b T 5 ) - 4' - [4 (?-p-MIA7S 

y ) y ;u] xf-^'Os 

4 - N, N-^7i-^7; 7 - (2-5*7 t*-;l/) -t? 

3- / l>*->-4' -N, N-^7i-;P7 ; ;K>if 
N-7i-^*;I/a*>/-^ 

^H#fF^ 5, 0 6 1, 5 6 9^1cie«3ftT^* 2ffl©«£^# 
^S^^frtCttS, 0|;L«\ 4, 4' - hf* [N- (1 - *7 

- N- 7x-^7; / ] If 7 xi* (JSITN P D iBSta^*) 
x * fcx #$¥4-30868 8^^«T?E«*tlT^S MJ7x 
-;|/7; hi < 3o7^-/<-^hii:|^Sft/:4 1 4* , 

4 " - h n [N- ( 3 - / i-Jiy x-;b) - N- 7xi^7W] 
h»J7xiA7«:> (JaTMTDATAifflSfB1-S) H^fmc 

Sfcs LT*LfcliF»«)38rSilS?y f-V x-f 

ft£«j©fflu pi-s i, pis i cuafttgMt^fciEft&AJi 



WO 96/25020 



PCT/JP96/00233 



{c £ K) Mf£*Z jE^L^Ali LT©|glP(is ftlcftj 

^ttffli Ltli> - h Dljft7;^l/>illft, &H§Bg5 7-1 
4 9 2 5 9 ^&$B> 1115 8 - 5 5 4 5 0*|&*B N 1 6 3 - 1 0 4 0 

6 m&nm\zm*ztiT^zT > y^^j z >mm#, Poiy 

mer Preprints. Japan Vol.37. No. 3(1988) p. 681 H IC IB $ £ *l T 
i»i^*iM;>W#, fth-7>^t + i/KS|!|#, *7 

h\ Japanese Journal of Applied Physics, 27, L269U988K 4$ 
©60-69665 7*|&$B. 1^61-14376 (SJ 6 

1 - 1 4 8 1 5 9 ^&««nM**nTl** 7 l/tl/-'Jf>^ 
#&j§BS6 1-225151 ^&$8. 16 1 - 2 3 3 7 5 

o ^^«^icUB**nrv^ST y v ? * J v * 9 > & & y y u 

> Slid^, Appl. Phys. Lett., 55. 1.5. 1489 ?ffift<D& 3 8 Islffi 
SSiH{*> ^PSBS 59-194393 *ITH S-ig© 

m^earttffc^^j^^ff €>n-B« fcfc, ftBSHB 59-194393 



WO 96/25020 



PCT/JP96/00233 



h v * (8- + ;y;-*) r;i/ $ a c^ta i q tBgie-f s) 

) 

mj * (2 - / *>i- 8 ; v ; r^un^ ( 

5 - / * ji - 8 - * y u J - >\>) a, 

£ ft £><£>&JS$g#©#'fr&JS#\ In, Mg,.Cu, Ca, Sn, 

* tit n&mtfT >$g^-eg&£ftT^s to 

Z L * fc* &#J§<Dfcm<b Lxmm ltzi?x* U * t"7 
&AJi<i:|5|*£i;:, nS-Si, nl-Si C9®lttll^^^ 

ii^(i5nm~5^mT*Se C<Dm^aAJl(i±^ 



WO 96/25020 



PCT/JP96/00233 



Ag^^U t;u I 1* /WtOiT )V J* (Al 2 OsK * > v> 

t&&m-e&z&r.&mt<Dm&®i>*mif e»ns 0 v;r*<> 

mm ltmi$ lOnm-l^m. $?£L<f;*50~200nm<DiBH 
V>mfr-2F*<a9§*fctt¥aWT*S d fiftSriSii-r 

LlfOftSS (#|) 



WO 96/25020 



PCT/JP96/00233 



i L < li 1 0 - 2 0 0 n m <D|g Hop * £ {c|j?#^^/< - y 
@±lcIE?L&AJl£tS:tt*o IE?L£AJf ©^tfctex iiu & L A: J; iw 

^f££Uw< M^^*ft{c«t *)Mj$.+ Z>z ttf&t 

L^o S^IfftlU <9iE?LaAM^^fi5c-r ^olf^ft 
It. mm-fZ<t&® (IE?L&A/i<z>#*4) . §tt£-r£IE?L£AJl 

~ 4 5 0 °C N E^JK 1 0-7- 1 0-3 t o r r ^ IflSO. 0 1- 
50nm/sec. gfefig- 5 0-3 0 0 t, l|5nm~5// 

* + * hs^o^stct lom&mjtttmzmmit-? s z t \z & k> m 
&V)iz&'o mtezv. -f&fiizjEn&Am t m vmutkft&wntp 



WO 96/25020 



PCT/JP9 6/00 233 



mmit. &js *>©t n ss^^, y 

<£Ufcu 0 £ £lwXaE*E*WftlLfc*£l;:tt x + , fit® 

2. 



WO 96/25020 



PCT/JP96/00233 



-32- 

3. utitftm 

*%wizm^ biiz&jtftmt i Tit. tz±?uf s &K&mis£ 

tm&t Z&ft&mt LTIi, 1. 4-fcT* 

^>-t?> (£ITB i s-MSB) , h5 >X - 4, 4' - 7 * .=. 
^^f^K> (JSJTD P S) ©^X^/U'OI&fef^ 7 - fc Ko + 
•> - 4 - ^ =f-)V )?'J> (JaJT? t U > 4 ) * v >; > 

S£#fe*fc:o^Ttt* rt:£;Ltf N 2, 3, 5, 6-1H, 4H- 
fh7t FD-8-h'J7D;Mf;^;>J^ (9, 9a, 1 - 
g h) (JaT^v >1 5 3) N 3 - (2' - / <> , /f7 

/ U ^ ) -7-^if^7;;?7'J> ( & T * v >J > 6 ) N 3 - 
(2' - 'O X ^ I ? / U Jl ) - 7 - N , N--?xf;l,7 ;y?7 
'J > (£IT^iJ >7) >fef| N fflj* 7ij 

T^iK--> 7 MxD-51, £ rt: , yM>MxD-ll, 
y ;U^> h^xn - l l 6 #®:>-:7 S KfefJtS-^tf 5: <b *< 

* bmnoftltm? ©^ftfrblgfe^ £^feHftlcg 

-^;l,-6 - ( p - V y f - ;P 7 $ J * * * y A, ) - 4 H - f > 
(&TDCM) fO->7->Ife|, l-xf-^-2- (4- (p 
-^f^7;;7ii^) -1, 3-7^-/x-;|,) _ t -,;.^^ 

<>A-^-jruu-h (&T f y 5; > 1 ) ^5© f y 5; >^fe* x d 



WO 96/25020 



PCT/JP96/00233 



£<=>K. Ktt&jsK tfffcSm 

tL^o tztZli* tf *) t * )V t 9 9 *) V— K *V7^'JU-h, 
# u # - - h x tf U f - ;u 3 - ;K # U If — ;P t'o'j K >x 
b Ko+v/xf ;H:;1,d-^, ij }{, tf* i/ / f- ;U-b jl n - X H © jg 

J 7;u* KftfllK x#*->«MK * U * >8tB&> 

•Ji^f/HSBx >K«riB. *'J7; K«JIB©*v>v- x * 

U =f v - N * ij -7 - * x #'J^f/M^^'Jl/-h, *'J7^'J 
u - K # U a - - K *'je-;i/7;i/3-;k # 'J f - )V h" 



WO 96/25020 



PCI7JP96/00233 



K*fi*£trn**4:««ftHU «*tt*i±etH**J:tf 
US'* #ffe*fc<**J?Stt*tf N * t'>n- K a-jla 

15 & m v> m %ftm /< * - > -e * - ^ > ^ * © 7? & 

So 

«t *9 S^.gfc 5 *< x 1 0 n 1 mmgJK*<j@^T* So 
Hie**** iffltS'M ^-iii:JtLTl-l O-'mo 1 / 

& tztblzttft L ^o 

*R8$BNb&£«©£;*<!: LTlix lM B ^ffl^ IT7 0 0 //m^ 
6 1. lmmOtW^nKt^^ ±ae©«^Ktt % 



WO 96/25020 



PCT/JP96/00233 



UmEll7 0 0 pi miclTs «fc *)% t L < U 1 ^ m&± 2 0 0 //m 
KIT® 4> ©^ffl^S, 

V&fKDmiSL&Wl^o -15 2 0 0 n m£j@;i £ t . 
5. &ih^& 

T£S 0 xtf* 3* ©fill!! 

6. raes 



WO 96/25020 



PCI7JP96/00233 



f>2 0 0 // ma<S?£ L H„ 

7. itfttt&sjf (mmw-mm) 

y^^^Mj^nwtf) *<^aw{w^o < c: ts ftBnmm 

m=F (** mms ft) K<fc0£fblJ-S<O££&1-S/ri6lCffll^tt 
So ZatfWt Ltlis £Hfltt (pjm^5 0 %&±) d 
<i: L 

9 V U - h . *'J7^Jl/-h, k # y tr- ;P T 

;U n - ;l x # y bf- ;U f d >J K > , t Kd+ ->xf ;Hr;l/n-^, 
i] f-/Hr;l/ o - * If © i§ B£ $ flg £ 3* if £ - £*<T£ £<> 



WO 96/25020 



PCT/JP96/00233 



8. 2Bjj££ 

d 5 mm <D|&ffl C i*<7?i 5 0 



WO 96/25020 



PCT/JP96/00233 



1 0. *f|Hfl©ft:ffl 

z tic j^t. rbg 
a*©3t**ai;:«**nfc!K ft**Ji®Mrm* 

-?<f ***KaL LT\ fclsE*Lfc.k.5i;:«»* 

Elti:ii:i,T, mi*Mt*:4^l«, 

n. z^mitsiw. c^2^bj) or -toasts d3^) 

(l) - (4) «»tr Kii<T^o (1) ~ ( 4 ) 



WO 96/25020 



PCT/JP96/00233 



13 G/2l«^om^«S»tt«i«Kfk«JBl 2/f«ELt?l ( 
iSBjmtSl i/«Mll b/Sgl c) 

(2) l/^M^MiSR, 

A 3 G/Stil 3/3BJj*oftmife8ttfc8ISNI:&Jll 2/^« 
ELif 1 (SBjm@l a/#««Jll b/iil c) 

(3) a«£»*fil l/#fc**SHfct«3R. Sife^&iitfttt 
13G/filli (393¥&ftft) 7/«||18/iR^M« 

ftttftftftttMi 2/#«ELifi (8Bj§mj£i a/mmwm 

1 b 1 c ) 

(4) sni^&ssi l/^fititt^i's r, ^fe^^^^t^ 

I3G/ffil (SBjiptgfbli) 7/aW*o«*ift*tt*gflfctt: 
ttil 2/W^E LSI? 1 (24I3S&1 a/W8ftJl 1 b /«« 1 
c ) 

* Z>iz±ft®j$, (1) ~ (4) KflD^T, iM^t£»13R, 

*fe&&:£:)fc#Ji3 R, «feSElfcj&##ll 3 G iftfllKW 

* fcx * 1 3 sjc^t- j: *> tzmznitfrm 3 r, 3 g$ 

fc«*7-7>f;^ 1 4 O 4> tt < £ MBC x 7 7 y * T b 'J y * 
*9b£S£!lL. fiE Lif 1 cDffcftojgnft^&Br LT^fefi 



WO 96/25020 



PCT/JP96/00233 



©12 in t lt> Tmv>u&mtv>m mwj 

^BjiTliO. 0 1 /i m £l± 2 0 0 u m£lT£ ** *o 0. Ol^m* 

s*<. wise List? i <D%Ki)<nytftm 3 r, 3Gi©^t7^^ 

J So 

£ ft 'hi&uPBo *>o£i2<£i-s ©t* «9 x c tnzmm 

*nUfl)?li<£W £ 1 f&Bj £&®-r*££{i s £tt£B 

1 . *f®E L^^ 



WO 96/25020 



PCT/JP96/00233 



'<*->tt££P4lfcfc<.> (10 0 ^m£l±gJK) 
(DIE?L& AJtt 

IE?L£AJi<i: LTlis HI i^Tl 

So 

S 0 

(US) 

riffle £>nsw® e »i ^Bjii^^ic^gi-r s 

d £*<T?S So 



WO 96/25020 



PCT/JP96/00233 



-7 7 * f- ? £ ( * - *** - h x T * U N y 7 7. * v ? 

- u\ LTku -©±{cigjif zmm<Dtf 

£ftgJ£T*Sfc *>l*x ftK#JPBl*tt^o 

3. &fti*m 

ftj&f* >®»tb£±ll®«i«»<bttJi'efli;U fetm * >fr*>m 

*Otf®£ LTIi, ttfki/ U a > (S i 0? ) % ®<tT Jl ; 

a (A i 2 o 3) sefbf- * > (t i 02 ) x WtikJ v h y * a ( y 2 

0 3 ) x ^ty^v-^A ( G e 0 2 ) s 8?fbE& (Z n 0) N » 
it-??* A (Mg 0) „ BMb#^S/*A (C a 0) s i^i ( 
B2O3) x ®fb* ha A (S rO) N Rft/O; n (B a 0) 

> 8Kb ft (PbO) \ ^^3-7 (Zr0 3 ) x iltth'JfA ( 
N a 2 0 ) x M1t>) A (L i 2 0) N ®{b/7 U ? A (K 2 0) I? 

mct*<T§5*< % SHb> u 3 >x 8MbT;u $ a n Kfb 



WO 96/25020 



PCT/JP96/00233 



(ix ±i2<z>®Mb-> u ^ >x milT )V i a n craft >^ 

»*ftt*-aEi±©ft£«* x s<»^M&o^7 
fcu 3*##®±* tnt&mm±iz&>)&t>itztfV(o{ & ]e (150 

#7 LTtt, » 1 ** fc tt J[S 2 £1= 

^ii:tt,^ot*n»J:<, KYbHf («*tfS i 3 N 4 ) t<$t 
A* mJ^± 2 0 0 0 mfilT*<»* L^ G # 7 X «u « * « % ±|BeD® 

ft> u n > N ®4tTJU i -<y a x fc«k craft** >*^&tt*»^ 
£i§<f ft £-Hja±tf>ft£^£ N ^bj |&|§ift © # ^ x&©±E £ 

^©&ft i^fflii^^ Jg£tf<2 0 0 *m*@ 



WO 96/25020 



PCT/JP96/00233 



iin^tfrDTA, *mmftm&fflmD s o o. imm% 

J I S K 7 1 2 6©^^Si§Sli^^^^{:«k^ N *n*' 
tllO-i3 C c • cm/cm2. s • cmHg ^TT*tl(f> H&<7> 

§ So 



WO 96/25020 



PCT/JP96/00233 



m 1 m 



-45- 





1) 


R 2 0-R' O-S i q ? ^ 

■ N a 2 0-C aO/MgO-S i 0 2 
(V-^Eflctf?*) _ ^ 

• N agO/KsO-Ba 0/S r O-S } 0 2 

• N a 2 0/K 2 0-C a 0/Z n O-S i 0 2 


2) 


R 2 0- PbO-S i0 2 

• KpO/N a 2 0- P b 0- S 
(fStfvX) 


i 0 2 


3) 


R 2 0- B 2 03-S i 0 2 n 
' N a 2 D- B 2 0 3 - b i 0 2 

• K 2 0-B 2 O 3 -S i 0 2 




4) 


R O — B 2 U3 _ o l U 2 

• P bO-B 2 0 3 -S i 0 2 

• P b 0/Z n 0- B 2 0 3 - S 

• r D U" D2U3" o 1 U2 + 

• Z n 0- B2O3- S i 0 2 


i 0 2 _ 


5 ) 


R 0-A I2O3-S 1 Oz^ 

• C a 0/Mg0-A 1 2 03- 

• Mg 0- A 1 2O3- S i 0 2 

• P b 0/ZnD-A l 2 0 3 - 


S i 0 2 
S i 0 2 


6) 


R 2 0 — A 1 2 03~S i 0 2 

• L i 2 0 - A 1 2 0 3 ~ S i 0 2 

• N a 2 0 - A 1 2 0 3 ~ S i 0 2 




7) 


R' 0-T i 0 2 - S i 0 2 
• BaO-T i 0 2 -S i 0 2 




8) 


R 2 0- Z r 0 2 - S i 0 2 

• N a 2 0/L i 2 0 - Z rOr 


-S i 0 2 


9) 


R O — r 2 U5 — 0 1 <J 2 
• C a 0- P 2 0 5 - S i 0 2 




10) 


R' O-S i O2 

• C aO/BaO/PbO-S 


i 0 2 


11) 


S i 0 2 




12) 


R 2 0-R' 0- B 2 03„ rt 
• L i 2 0- B et)-B 2 0 3 




13) 


R ' °-S2^°3-B2 03 n 

• C a 0/B a 0-A 1 2O3- 

• C a 0/P b 0- L U2O3- 


B2O3 
B2O3 


14) 


R2O- A 1 2O3-P2O5 n 
• K2O- A l 2 0 3 -P 2 0 5 




15) 


R' 0-A IPO3-P2O5 

• B a O/C a 0-A 1 2 0 3 - 

♦ Z n 0- A 1 2 0 3 - P 2 0 5 


P 2 0 5 



R 

R' 

R' 



3ffi<r>7ti 



WO 96/25020 



PCT/JP96/00233 



-46- 

^21 







f§ fi£ « GEiLTl-3JSR»*tLT«fe-r) 


1 




S i 0 2 , B2O3. GeO?. As 2 0 3 


2 




LieO-SiO?. Na?0-SiO?. K>0-SiO;- 
MgO~Si0 2 . CaO-SiCk, BaO-SiO?. PbO-SiO- 
Na 2 0~CaO-S i Qj 
A I2O3-S i O2 


3 




Li20-B 2 03, Na20-B203. K2O-B2O3 
Mg0-B 2 03. Ca0-B 2 03. PbO-B20:s 
Na20-Ca0-B 2 03. Zn0-Pb0-B2(>3 

A1203-B203. SiO?-B203 


4 




Li20-P 2 05. Na 2 0-P205 
Mg0-P20s. CaO-P20s. Ba0-P?05 
feO-BaO-PaOs 

A I2O3-P2O5, S i 02-P 2 05. B?03-P&Os ! 

V2O5-P2O5. Fe203-P 2 05. WO:;~P?6f. 


5 




Li20-Ge0 2 , NazO-GeO?, K?0-CcO;> j 
BzCh-GeCh?. Si0i«-Ge02 


6 




Na20-W0 3 . K2O-WO3 | 


7 




Na 2 0-Mo03. fcO-MoCh. L2O-M0O3 j 


8 




Na20-TeOi> 


9 




Na20-B203-S i 0> 


10 




— — - — ■ i 

1 

Na 2 0-A l?03-S i 0?. C a 0- A 1 1-0::«- S i 0 2 : 


11 




CaO-A 1 ? 03-B ? 03. ZnO-A h 0s-B ? O3 


12 




— 1 

Na 2 0-A l 2 0 3 -B 2 03-S i Oz 


13 




B e F 2 . N a F - B e F 2 

Z r Fa- B a F 2 — T h F<. G d F 3 - B a F 2 -Z r F« 


14 




Al (PO3) 3- A 1 F3— N a F-C a F 2 


IS 




Ag 2 0-Ag I -P 2 0s 


16 


h5>r K 


MgO-A l 2 0 3 -A 1 N-S i Oz 



WO 96/25020 



PCT/JP96/00233 



5. ^^11 (&W¥tag)~ A1 ~ 

mtft&mm (3BJ3¥SH) tlx a. m i ftw±muo\>v>* 

nit#&mm<»mz o. 5 # ma^ 1 0 0 # mmmt><& t l 
mnzm<o ti < (8t^ftois]±) * 

6. mw&mm 

^ x & z ox . &ftft±izm&&m 



WO 96/25020 



PCT/JP96/00233 



oT N ft s*(15 OrgJK ST) > ffc^l^?i:tg 

&#3>JO^£ li N 0. 1 /«mi^ 2 0 0 /i mgj£tf<ii?£ L < N ^ 

- > ^£tT •? c i tc «k ^TMf£?Z> z ttfn '* 

8 . *m%v>ftm 



WO 96/25020 



PCT/JP96/00233 



- 2 0 0 yt/mOM«K<bfe®*<ii»rL. E L^^©^{kHH^ 
«HaK^^P<k2B^«g (**I TOM >5>*Att»ft 

MZ<&&?Z 0 -2k Kit Si LT(i> l^mJil± 200/zmJaT 



WO 96/25020 



PCT/JP96/00233 



Ja/Ts * IS W £ 31 Sfc £Kg#ttK|fcBfl-r 5, 

[flJfcfll 1 ] 

2 5 mm x 7 5 mm X 1 . 1 m m J?CD % ( 3 - - > ^ttSS 

7 0 5 9) ©frii:^-!K>^7 7^f ^i"JU - h 

ii/^h (i±'>>nu^ hoi^xf ^;n>;-a8 CK 

2000) £*e>3-hLs 20 OtT<-^ L T#J 2 ^m^J? 

?36#fllU*> *V -77>mo&fttia1k#- HciE?L£A#*4<i: LTM 
TDATASCfNPD, <b LTD P V B U S^&Atf*4 

HTAI q £**l*'*H±&*s m@^®~^fl<i:LTAg^^> 

rxx>si7-f 7^ > hies n&<on z ? : &A&&m t LtMg^t 

*<D&x 1^11^5 X 1 0-7 t o r r £T$EE&> 10mmx6 

0 mmOi5H;&*'<*j#!iT' £ £ J: 9 <J7X^^LT> £1 T © I® T 

m h "f — § Tft ofc, 

1^ liillll. 3-1. 4 n m/ s „ A g 1;U 0 . In 

m / s Tll^ 2 0 0 nnitLt, tf^AIi Ltl^ A 

1 q ZmW&f&O . 1-0. 3nm/s, I)?20nm, Mli 
LTtiD P VB i Zmm&mo. 1-0. 3nm/s> If50n 
m. iE7L?iA@ t LTliM T D A T A£3fciti§jPg 0 . 1-0. 3n 
m/s, ||2 0 0 nm, NPD^III$0. 1-0. 3nm/ 
s N mm 2 0 n m N ©&#TI8S L fz 0 
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friz, :ogi±i:^^7^ 'J >ygSi:^iL, ISfl 2 0 
nm^fPU 2 0Q/O©2IISHt ITO^l Ommx60m 
mtf>f§fflrt<'<*fifclg'e£*«fc 5fcv;*?£^LTfi!c!gU W$E L 
m^^r^SSU^o mE£a«J!^fii®i&ffl*<£^ (l o 

m m x 5 5 mm colgffl) ^tlf tlOigfDJgf tl£ £ •? 

ic ^ t; ? £if Lfco 

ZOS<g±cD«St2W^@cD^^igH ( 1 Ommx 5 5 

£32&##J (C I BA-GE I G YttS! 77i^O') ^lirnn 

<^fi N :oljSAli:2 5mmx7 5mmXl. lmm<DSHJ§& 

««#J©«IB*^> (S«A) iSiO^fc-**®® (S« 

B) ©RHKKa-ALfco »CV>T, gf»j(DKI@t:if £ K 5fc © & W 3J 

ZOlfeJii:, 0. 03mol/kg (BJB#*) 
0? 7'J >6/ / ^'J^{bb*-;U^I& 2 0, 0 0 0) £•> 

? o^ + lfy Lfc-f >+ (ttft 8, OOOcp) ^fflU 

T x $fc©«ffi£8W*SO£g|g|8 (1 0 m m x 5 5 mm<D$BH) 

* * y - >ai»ij U ffl^LTx EL £V*-5*?03t3te#©/<* - > 

> b§2) *fl?« U it«E8 V<D^ff£W8E Li^oawtg (Pi 
fi) <tm@ tw EPAD-T Sis «£E*Q2nL*:aiH«Sl:*g 

©££iBBa<fS# U ft* 
tt % 100cd/m2 \ CI Efe&&& ( J I S Z 8 7 0 1 ) 
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l*x = 0. 15, y = 0. 1 5T?#ftO|ftjt**aiT^*c: 

ELi ^^?*^^->fl;Ly:tMIi^li5^o 

nfttnti^ 1 2 o c d/ m 2 , ci E&mmm&x = o. 2 8, 

y = 0 . 6 2 t? It -> ^ life ( W x n >f «y •> * ^ y - > ) o% 

ma rank ^^*-e^#LA:«hc:6x nmis±v&mmm\z£ 

[JM#I2] 

«a) tmvmm&it®mm cssb) ^©sig© 
o-^s ytt<be-*»iB (a?* 2o, ooo) 

£ •/ * o^*-* ^ >K7§^ I 8, OOOcp) ^ 

ffl^T, SB^^^^^^IBffl (1 0 m m X 5 5 mm©$5ffl) 

izftfoi- £S3#f*gKs 1 m mti© E LOJt?^^ U - >R*^ LT 
* ? y - >EP»iJ U ®& LT. ELil^X?Ot3tl*®^^-> 

100cd/m2, CIESIiKJIS Z 8 7 0 1 ) lix = 
0. 15x y = 0. 1 5 -t*Wfetf>ffe#;#tiJT^£ C £ fcttjg L tz 0 

30cd/m2, CI Eg$Iilix = 0. 6 0. y 
= 0. 3 !T*fiO»**<lbT^5:i*»BLfco 
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[Httf9 3] 

1 0 0 m m X 1 0 0 mm X 1 . lmmC^^Ig 
m-tfv* 7059) C)iii:*-'l5>^7^tt^^ , J i^- 

K2000) £*e>3-hL> 2 00X:T'<-?LT#j2/zm!g 

t* >$3©ffifcxfln&*'- HwiETLaAtmi LTMTD AT AS^N 
P D x fgfttf*4<t: LTDPVBu n=i-&KttWt LTA 1 
*l*'fttt&*> SS^^-^JSi LTA g£* >^*f- >m? 4 7 
y > h fc* igOf^ftAttiii LTMg**'J^f h 

*£>&x E£t§£ 5 X 1 0 -? t o r r £ TttffiiJU 7 2 mm x 7 
2mm©}gll:fe^Ts 1. 5mm£yf- (1. 4 m m 5 ^ > 0 . 

T N ifx - >£fi5ci Lx ft^T. 72mmX72mm 

A»£Tfi)cJlL£o ttfcx ««*£IE?LaAIH&JK&«Ji-rs t £ 

£-f«®£LT(;U M g <t A g £|sH$Eit L*: 0 -Ttt*>£. Mg 
fcUi£§i$J£l. 3-1. 4nm/s, Ag^IfiitO. lnm 
/sT-HJ?£2 00nm<i:L*:o # IfftAI Htli, A 1 
q£E#i$J£0. 1-0. 3 nm/s, if 20nm, %3tiiL 
TliDPVB i ^itMO. 1-0. 3nm/s N lf50nm, 
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IE?LaAM<bLT(i. MTDAT^A^^SiSJSO. 1-0. 3nm 
/ s N mm* 0 0 n m, N P DZMW&mo. 1-0. 3nm/s x 
if20nm, O^T?IILfc„ 

ifclw, C ©g;fc£X/< y * V >^S1IC^1L N g&T 1 2 0 n 
mHJ? x 2 0Q/O<Di3 D J1It§<2: L T I T0^ x 72mmX72m 
m(DiBli:fe^T4. 5mmh'»f (4. Ommv^l, Omm^ 

;i(Dglg±CD^@£3Bj§^®cD££SBffl (7 2mmx 7 2 
mm©$SH) ©^iaSP{c N 7*4 * ^ > - <c T N i^+i/^H^S 
^HSf)$iJ (C I BA-GE I G YttH 77/^0') *lmm 

:clSCli:l00mmXl00mmX0. 1 5 m mjf 

3I«y&fc>-ti: x &©#J£E!{b;* *fco ft^T, f^lITs 7 -y -ft 
^ftTk^ »J -xAtt« 7 D 'J t - h ) ££&f#f CtftCD 

ttfbLfc»S»|©KnSlfr£ x £85$ (SfiC) i5iO^^-y:/cS 

:©IR±i: % 0. 03mo l/kg (@J£#40 (D^JS 
O^'J >6/# yJHte-'HH» 2 0, 0 0 0) ^y 

9 u^^^r J >tzm& LfcW y*r (ttJK 8. OOOcp) *fflH 
T N 1. 4111703. lmm4 f t7/'fi)Xh7'fy'/^-yi<j| 

* $ »j - >fl]»j U IIELT15/i mRJSE©M##JI A©>«* - > 
i (»f i 2 0. 0 0 0) o^ + tfy >K**Lfc-f 
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8, OOOcp) ^ffl^T> 1. 4m703. lmm^ 
ZO^oiZlX, m4®lz*-rmitkE L^fiMSg (K<y h7 

t. n&zwmitzj&wnm (»s) £m® (its) ©xsibh* 

ffeftU a#(*»©tt^»#**'a*S#©lfe#W«WU 10 0c 
d/m2 , C I EMIS (J I S Z 8 7 0 1 ) «x=0. 1 
5> y = 0. 1 5*etftO»**«TT^«:i4iBLfc, 

3t##»A*>&J&*.5#<D»#*«HU 12 0c d/m2 N 
C I E&mmUtt x = 0. 28. y = 0. 62 ->tzB& 
xd W -y •> it U - >) 0»***ttJT^* w &&BB Lfco 
t/is S*#»B^«»a***0|fe*W*tts 3 0 c d/m2 % 
C I Efej££gti x = 0. 60, y = 0. 31 fetf) II lb T 

©■ft**BT*ttl*«H®«*fctt* ±6 0* T*«9> Hffl±Po1 
[HJfi0|4] 

t*-;l/ b* o K > 3 6 0, 0 0 0 ) -f 4 > 
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s> nmmna. ummi tm-^^io. &L&-m®, *mtt# 

— SiJiC, 1 0 0 mm X 1 0 0 mm x 0 . 7 0mm|Oiii|I 
& (=J-- >?ttm 7059) ± ICO. 03mo 1/kg 

©«J£© * -7 U > 6 /* V ttfte-zHHIB 2 0 , 

0 0 0) £ >iz®fr ltz4 >* (tt/g 8,00 0 

cp)<&ffl^Txl. 4m703. lmra^+yyo^ 

/< * * y - yf&zfr u wke l m=?onm<»& 

lt 1 5 u mmmnnitftm a<o '< * - >zmtz 0 

HI! (#^« 2 0, 0 0 0) ^v/^D^ + t; >i:^A>L/:-f > + 
8, OOOcp) *fl^Ts 1. 4m703. 1 m m ^ 

# /I A f7-f y©Sit^|qHC 1. 5mmf 
^'J->EP«iJLx 12 0t-5?^-UT2 0 # mllIp£>£7£#Ji B 

COSfellc^'J If-^fo'J K> (^fl 3 6 0, 0 0 0 ) 
7jxj§&£*e>=J-hU 80tT^-ntl 0 # mliJPO&fE 
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L> 1 0 0 mm X 1 0 0 mm X 0. 0 5 mmJpcD&tSgMt^gfl? ( 
Sl^fc*. &S3lJ£®{b$ itfZo K^T^ li^l^Tv 7Wb 

&ft&«u;u njfi^3 *MTT& 

Its ±70* *K Hffl±WBi <E £ U^/l'Tfc o fc 0 

i\tnm i ] 

&fw N 25mmX75mmXl. lmra|J^i| (zj-^l>^ 
7 0 5 9 ) ±1:0. 0 3mo 1/kg (1^^^) ©ild© 

*v»J >6/#'J*fl:tf->l'fflB 20, 0 0 0) 

o^*tf Lfc4 (ttK 8, OOOcpUffl^t, 

14g A <hSW^&©£^i5ffl (1 0 m m X 5 5m m©|gffl) 

* * V - >9]«IJ L. I^LT, E L - > 

(S«E) o 
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^^t^Ifiz (SIRE) olfflBfca-ALfco gii&J<D|& 

S7Ei:^tW18E L^felfcftgfi 
^IS (&&) Kflifln-f «EE$Q2nL*:ai!ii«&&M<z>£ 

ft 5cd/m2 N EL OX?'< * - £©Hftt* 7 c 

d/m2 i:<STU £*t£ £ lc|fe£ U * 

d £ *< t) o /Co 

:©|jSCli:l00mmxl00inniX0. 3 0mm 
$ £lc N «SU -SHU ^MTTffiS L /c £ 
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»#*fftft LT^fco tZZtf* WtSUU? hD^U-;t>^l 
^ofg^fe (#£) (Diin^fillST^^V^IgHo^^ft fi N ±30° 

[£M&M6] 

1 0 0 m m X 1 0 0 mm X 1 . lmra|0^7XS| 
/7 0 5 9 ) li:0, 03mol/kg(@J&##)cDi!jK(D*-7 

y > 6/# y tr-*»lB (#?*2 o, ooo)^^nA + 

•b-y>{C^^L^-f>^ (tt«8 f OOOcp) £ffl^T> 1. 4 
mm > 3 . 1 mm** y 7<0X h 5 -f 9 - * 
? V - >1&ZftlT ') - >Wmi. 120°CTK-^LT15 
H mmWto&tftftm A G>'* 9 ~ > *&Ko 3% (@J&#40 

On-*' * >£W0*4/# 'J tt<fc t-^Htfll (^fi2 0, 0 0 0) 
* is >? u J > \z®fr L tz 4 y * 8, 0 0 0 c p ) 

V>Tx 1. 4mm703, lmm^t^yc^H'fy^'^- 

7 <D Sit ^fSjK 1 . 5 mm?^ IXX 9 'J - >EPJPJ U 1 2 0 °C 
T"<-nt20 0 m|R*©S£##JiB 0 A: 0 

:<of||*iA' * > ^g&J:£® K# y f- ;U 3 - )i ( 
^fi5 0, 000) <D 2 0 %7km&Z Z £ > 3 - b I ^ 80tT 

KttSS! : 3 10 2) ^«18lli: + tXf^ >/U 0. 1 
2 ^ m^J?, 2 0 Q /□© I T 0 (38jm&) ££® (^*) fiXH 
L rt: 1 0 Ommxl 00mmx50 v ml^O if 5 (* V >f ® 
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H^X) (Dij? *®£SS<9 3 0 0 0 mJ/cm2 (365 
n m) <D&n*8£ ITOScfcO $^,1:8 0^7^-^1 

* b (S±^> hxl/^ hoi^f^ n ^-ttSS : H PR 2 0 
4) f >3- h L THI L x 8 OtT^-^&x i«^yn + 
> S t- -f -SfttSlK-fe v h U 1. 2mm7-r>x 0. 3mm** 
•y T-OX h7-r7>< ft A, BCl&g 

£fctrLT;&>£ x ffl)7^H^LT x 100mJ/cm2 (36 
5 n m) L fc 0 

£ £ IC N 2. 3 8 96 T M A H (f F5^f /I/7>*-")Ak Ko 
*•> K) UOICT^h^-^, 

LTWtSSE L|f€ffigtUITOi'^->^||to 
#{c N P Aft#, UVtt»Lfc», (B* 

S!o{£ft3!jD&*'- HclE?l&A#*4<!: LtMTDATAfciCfNP 
D, ffcftfcmi LTD P V B i, I^ftA^^i LTA 1 q£*ft 
*'fttt&. (m@) Oir^IiLTAg^^>y > 7f>i!!7 

4 5 ^ > h IC X 8£@©m?£A££JS<!: LTMg^tijT'f^*' 
- h Kg* L/io 

*©8U ^£ft£5 x 1 0-7 t o r r £-e*SJBE& N JEiTOW^T? 
JGIftttS LTUo/:, IE?L£AJia>£l§®£Tj£#Tg££lK£-f 
-iHloKSSISTfcCttofco ifs iETL^A^i LTIi N MTD 
A T A 0 . 1-0. 3nm/s, 112 0 0 nm % NP 

DZmWm&O. 1-0. 3 nm/s, HI? 2 0 nm N L 
TliDPVBi^IIMO. 1-0. 3nm/s, I|50nm, 
IfaAii LT(i x A 1 q £E§i$J£0. 1-0. 3 n m/ s , 
mm 2 0 n m. &mt LTIi, P§® I T07 h 7 W 7/< 9 - > IC ft 
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LMitTx 4 m m 7 0. 5 m m ¥ + y zf <Z> * b 5 << -?'< 9 - 

^ic^si^ivx^i/nt^ MgtAgzmmzmmitzo t 

Ut>*>. M g tt x mm&m 1 . 3-1. 4nm/s, Agl^ If 
i|$0. lnm/sT?ll* 2 0 0 nmUfc, 

nma, lOOcd/m?, C I Efej£&& ( J I S Z 8 7 0 
1) lix = 0. 15. y = 0. 1 5 TfWfe® ^tW^T l> -5 Z t £ 

myt#mAfrt>fiz.?>?t<o%ftmmte, 120c d/m2 . 
c 1 E&mmmax = 0. 28. y = 0. 6 

(-f ad -f ->) ©M*<TTV»5:i*itBL/:, 

&##»B*>£Ji*5*©f6ft««(±* 30cd/m2 \ 
C I EfiSIilix = 0. 60, y=0. 3. 1 t^feCM^T 

TfffiF LT tlf JK*>«tUffe«ffi«iC^< £ft*<fc < . %<tt t h \Z 

f^offcft c^fe) osn*BtST?stt^«sii©a^fttt. ±6 o 

fc. *%fem\zm^iz 5 0 ^ m ^gi&OTKtf^WMJix 

o. i iiixj^T-c* 0s *m%t tzitmmntf? xmfoiztt-? z 

if xmm&8ili, ^n^'ni 0-i3 C c • cm/cm2. s • cmH 
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12) 4 + t^f^/L> 0. 12#mggJ|t x 2 0 Q/DO I T 
0 ££® ) fiJclg L7r 1 00mmXl00mmX50//m|C 

C'+tfWKtf^X) tf> #7 7.®£$g<9 3 0 0 0 

mJ/cm2 (365nm) ITOS^fSftStt. £ 

1 OOmmXl OOmmXl. lmmffl^7^|jS (3-^>^7 
0 5 9 ) ll^-^^y? -y *£*r#«ftS! 1/ v** h (^±^> h 
x.U 5 h n 7.x ^ y o if - : CK2000) ^7b*>n-h 

^ctSlc-tr-vhL^ 0. 3mm-7-l'>x 1. 2ram^-f v^CX h5 
0'^^->^i^n57X^^LT^ 100mJ/cm2 (3 
65nm) TiSftLfco £ £ K 1 N J^&x h U ? A 7Ki§& 
2 00°CT'*X h^-nt, y 7 * 0 

7 ho-nf^D-^-aS!: CB2000) £7b*>s-hU 
80t-e^-^, £ ') h*~;ur;HJ -;KO»Sgilt»rR (s 

± > h i b 7 hn — 77x7^0 v?- t±m. : CP) £ 7. t* > =» - 
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{C-tr-yhL> 1. 4 m m 5 > s 3. lmm^t h7^f ^ 

* - > ^nsv^^^/htx ^Tv^h'hnoft-; 

m2 ( 3 6 5 n m) Tg*Lfc, ^1:1 N &t&i- h U 
200 ict#* h^-^Ltx Wfert 5 -7 < 

gffiftl 1 IMiA, B£Wfe#5-:7>r 

&fl-OSP:#IC N h «J -y * *0* + -y!/K:&M£*>-ti:LT 

* ? 'J - >SJJ?!J U HJfi^ 1 <b|o|-0 5 0 0 mJPO I T0«|^5 

d Ol£ IPAfti?,UV^L/:i, (B** 

OffiffiiD&tf- h ICiE?L£A#*4<i LTMTDATA*iJ;tfNPD x 
%7fe*tif4i LTDPVB i> F — '<> h t LTD PAV B „ Ifft 

*0& N *$«£5 x 1 0-?t 0 r r J3J T O Jig ^ T 

Lx^itzo JEK&xmfr £>mm*-e mtp-cm&z®. - 

00*3251 #T*id<i: o /to * -fIE?l& A® cb L T « x MTDAT 
A £HI#x£j£: 0 . 1-0. 3nm/s, if 2 0 0 nm, NPD^ 
mm&mo. 1-0. 3nm/s, If20nm, MiHTtt 
D P V B i tmWiMmo. 1-0. 3nm/s, DPAVB^II 
x$JgO. 0 5 n m/ s T|B|BtE# Ltft^tlf 4 0 n m (* * h 
ttftdft-r * K-><> HOfi«Jt(i> 1. 2 1 . 6) H N I 
fftAii LTlis A 1 qZmW&mO. 1-0. 3 nm/s, 11 
f2 0 nm, mmt IX it, f@@ I T 0 X h 7 >f 7'< ? - > \z M I 
HiliLx 4mmv^>s 0. 5 m m 4* + -y 7 O * h 7 >f * - 
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t>*>, M g ttx 1. 3-1. 4nm/s N Agtt % jStfigj 

mo. lnm/sT?II^ 2 0 0 nmH/:, 

35 c d/mz , C I EfeSii (J I S Z 8 7 0 1 ) 

lix = 0. 14, y = 0. 1 2 7f fiffl^jt^TTl^ 5 d £ &f£g 
L /Co 

-^s S**1A^ ZK<D%if®l£l*, 12 0c d/m2 , 

C I EfeSi^lix = 0. 28, y = 0. 6 2 T Jt o fc&fe 

*fc. 3t*(*»B^^EiL**©»3tWKti^ 3 0c d/m2 N I 
CE6Si|lix = 0. 60, y = 0. 3 1 T^fe©Mi<tT V> 

lt &v&mmmiz£ < as<ta<fc < , ^Yki t h \z 
v$Km&&mm-c % u ^$5B©sii?ft ±70° -e*«?, iiffl± 

[HJ£0J 9] 

iy- hmjtwitmmm (mB&<i¥#wi •. v 2 5 9 p a) *x e 

> =» — h L , 8 0tt"<-n x Hi: 3 0 0mJ/cm2 (36 
5nm) O&^HS-gftU ^ bi: 1 5 0 tt^- ^ Lt, 5#m 

>/gSi:iH. 0 1 fi mmm-C±ffiizmm U ft^T* N I TO 
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*>g©£ 1 8 0 r Tin* L * V >r^S(c<t K>. 0. 

£(Tx tm-0&ft~C I T0fl'^-i>/s WISE L 

mm i tm-wz. &mzmtzo ^lt^^i:, raw* 

{J{£± 9 0° «9 s Hffl±Mlitt^tt^ U^C;UT* o ^ 0 
ft as* ^flifcfljKffl 0.01 // mJgJPfc&ft 5/ U 3 

3 >ii:»t s #*8j§&&i*n *tt^n io-i3cc • cm/c 

m 2 • s • c mH gJiiTTio^o 

[fSJtefll 1 o] 

HJte«6T^$5!LA:«*^liA f B ?*gfi± K x 18 
0 *CTj[JD^ Ltt*<&s WtitT UOA^^A'^ij^^ciH. 
0 1 //mlftiSlcSIL^ K^T". I T 0 tltJ* 1 8 0°CT 
jDlfcL -y * U >^SlJw«t f), 0. 20 

me tm-mm. &mzmtz 0 ^ lt^i:. -mm. siiiTt- 
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4tr*i Mi^ts x ^nfn 1 o c c • 

cm/cm2* s • cmHgtlTfJbo/:, 
[HJfeflJ 1 1 ] 

OtTjOHL^^t-s gHfc**>£*'<v * V >riC<fc<9 0. 0 1 

* m&£7?£ffil::iSJl U »CV»T, I TOfcii^l 8 0°C7?flO& 
Ui^^/<7^>J>ygIi:J;i3, 0 . 1 2 n mil, 2 0 Q / 

#16 £|H|-*?au feJK^^Aio Ut^l^ -«R8. SHm«ET 

■c^#LT^«p«*ij:o f feSM8i{c(f < . mutt 

«E Ljfc^oBft (life) osn^StKTfg tt ^iBffloaSfttix 
(J Iff ± 9 0 ° 7? * 0 x ftffl ± t h ti ^ U ^ )l 7? * -> rt: o 

>^K**-f £ XftMRtklt. ZtlZ'tll 0 -is c c • c m/ c m2 

• s • c mH g JilTti-) f; 0 

[HUSH 12] 

-tf > KaiS : 3102) H+Xf-O^U lOOmmXlO 
OmmX50/(m|©^7^II ( V-/-50(*'7X) K0. 0 
5//m0ifOiftf^>, 0. 1 2 0 mlfO I T 0Zmfc£ffi 

0 0 0 mJ/cm2 (365nm) I T Oii *) WJt£ 
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tK £ h IC 8 0 tT"<-^ I tz 0 

kit. nfame tm-o&ftr i to©/<*-->*\ *i«e l 

016 £|H|-iiJg. feS^r^Aio ^LT^i:, gffmflST 

ig^ftw, ±6 0° TbQ.nHtmmtubti^u^ji-v&iiZo 
fcfcs #m«s#Hwffli^ o . o 5 (immmawatr? >^^mt 

5 0 n mJ¥<D# 7*&&©7k##*rSkU 0. lfig%JilT-e* 
#*3ii&£fctex *-*l**ni 0-i3 C c • cm/cm2» s • cmH 

U h^^BKbS^fli (UrStMt^ttSg : V 2 5 9 P A) fcf 
>^-hL. 8 0tT"<-U N ^i: 3 0 0mJ/cm2 (36 
5nm) (D%ftmmftl, ^i:150t^<-nT, 5^ml? 

I T O* 0. 12 /imil, 2 0 Q/DT?^:® f£!&L*:o 
EAT. HJ£^6 <i:|5j-<D&#T ITO^^-i>/ x fSEL 

f&ft*f£<*> 5 c d/m2 tTiTU K # 9 < IS£ 
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^tlftll 0-i3 C c • cm/cm2* s • cmHgJ^±T 

Hifi09 6T^S5!L/:^^^®A, B ><* - - > ym&± id / * * 
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